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Abstract 
This paper adds to the current literature regarding the economic development of Romanian regions by providing a test of 
unconditional convergence of growth rates between 1995 and 2011. The results show a divergent trend during the period 
taken into analysis as regions with higher initial GDP values will exhibit higher growth rates during the analyzed period. 
The obtained beta coefficient as well as the correlation coefficient between the dependent and independent variable displays 
diminishing values over time showing that initial values of real GDP are poor predictors of economic growth rates. 
Moreover, given the fact that the neoclassical approach is not validated by empirical data, the  alternative framework, 
respectively the endogenous growth model seems to be better suited for the Romanian reality. 
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1. Introduction  
Solow’s (1956) neoclassical growth model argues that the rate of revenue growth in an economy is inversely 
proportional to the initial level of income in the economy. As a result, the distance between poor countries and 
rich countries will tend to decrease resulting from a catching-up process that will lead to a convergence of 
income/capita between countries. The neoclassical model predicts that an economy will converge towards a 
steady state in which the income/capita, consumption/capita and the ratio capital /labor force will increase at 
the rate of technological progress (the exogenous variable of the model). 
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This framework is criticized by Romer (1989) and Lucas (1988) who argue that the empirical evidence 
presented by international data on income/capita is at odds with Solow’s model. Economic growth is presented 
as being the result of improved yields of physical capital (Romer 1989) or positive externalities generated by 
human capital Lucas (1988). Moreover, this stream of research (the endogenous growth models) argues in 
favor of multiple equilibriums in economic growth models and the corollary economies not necessarily 
converge.  
The literature discusses several meanings of the concept of convergence: 
• ı-convergence - a concept developed by Barro and Sala-i-Martin (1991) refers to the cross-sectional 
dispersion of income per capita. We are witnessing the phenomenon of ı-convergence if the dispersion 
(measured by the coefficient of variation) income per capita shows a decreasing trend over time. 
• ȕ-convergence - a concept developed by Baumol (1986) and Barro and Sala-i-Martin (1991) highlights the 
phenomenon of the poorer regions show higher growth rates than richer regions. Thus, the phenomenon of 
recovery -catching up - the differences between regions. Baumol (1986) - present a cross-sectional test of 
convergence that highlights the link between the rate of revenue growth / output per capita in the analyzed 
period and the initial level of income / output per capita. A statistically significant negative correlation suggests 
phenomenon convergenĠădespre link between ȕ-convergence and ı-convergence 
• stochastic convergence refers to the impact of economic shocks on incomes per capita at regional level. 
Quah (1990),) Bernard and Durlauf (1995) define convergence from unit root and co-integration concepts such 
as time series. Deviations of regional revenues to national income are characterized by a stationary stochastic 
process with zero mean. Bernard and Durlauf (1995) - presents a stochastic approach to the concept of 
convergence phenomenon by analyzing the dynamics of the time series offered. Thus, if income disparities 
output per capita is a zero mean stationary process we record the phenomenon of convergence. 
• divergence is argued as coming from dynamic externalities associated with economic growth. If regions 
are characterized by endogenous growth mechanisms ȕ-convergence is not a necessary phenomenon. 
 
2. Literature review 
 
This paper explores the notion of convergence by using the neoclassical growth model in the Romanian 
regions. The notion of regional convergence in Romania was explored in several papers dealing with specific 
issues.  Zaman et al. (2013) present a comprehensive analysis on the issue of convergence by using a sigma-
convergence approach. The authors use measures of convergence as: Herfindhal-Hirshman Index, Gini index, 
concentration coefficient, Lorenz-Gini curve, variation coefficient. By scrutinizing the years 1995-2010 the 
results of the paper show a trend of increasing territorial inequality on the long run with some deviations on 
subintervals that are correlated with the development of the national economy as a whole. Regional divergence 
presents itself as a process with a low pace between 1995 and 2006. Starting with the year 2007 the divergence 
process increases its pace. The study shows that the capacity to attract European funds is greater in more 
developed regions and also these regions experience higher resilience towards exogenous shocks. Zaman and 
Goschin (2014) use as dependent variable on convergence the territorial inequalities between regions of 
Romanians wages. The results indicate a moderate wage disparity between regions as compared to the rates of 
other European Union member states. The highest variability rates of real wages between regions are 12,43% in 
2001 and 14,63% in 2011. The real wage disparities series presents consistent measures of divergence 
supporting the underlying phenomenon of sigma-divergence among Romanian regions. Regarding the beta-
convergence process the study shows evidence of unconditional wage convergence in the intervals 2000-2008, 
2000-2011 and 1991-2011.  Wage is also converging between regions subjected to variables like: average net 
wages and emigration rates. The results defend the endogenous growth theory as more fitting for the Romanian 
economy presenting the variables (gross investments, Human capital, FDI, unemployment) that could act for or 
against economic divergence.  Also another point of departure from the neoclassical model lies in the fact that 
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even if we observe beta-convergence of real wages for some periods of time, this doesn’t trigger the sigma 
convergence, speaking against a natural convergence process in the long run.  
More recently, Moisescu (2015) analyses sigma and beta convergence of Romanian regions between 2000 and 
2010. The results point out to similar conclusions: from the sigma convergence perspective mainly the process 
that characterizes Romanian development regions is one of divergence. From the point of view of beta-
convergence the study shows that more developed regions experience a higher growth rate than less developed 
regions a situation that speaks against convergence.  
 
 
3. Methodology 
 
This paper adds to the literature of economic development by analyzing the relationship between growth rates 
and initial level of development between the eight NUTS 2 regions in Romania. As such, we aim to test the 
neoclassical growth theory that asserts higher growth rates for regions that have lower initial values of real 
GDP.  
In this paper we test the following equation: ( )
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where,  y stands for the real GDP/Capta, c is the constant term expressing the impact of unobserved parameters 
and )(tu  , is the random iid error. If the neoclassical growth model stands the test, we expect that the value of 
the β coefficient to be negative. As such, regions with a high initial value for the real GDP/capita will exhibit 
low economic growth rates.  
First a descriptive evolution of the real GDP is presented in order to observe the evolution in time of the series 
and afterwards a cross-sectional regression is carried out. 
 
4. Data 
 
We use the statistical information provided by the Romanian National Institute of Statistics. Regional real GDP 
/capita was calculated from the series regional GDP at current prices. The data series was deflated by using the 
total consumer price index taking 1990 as the base year. The values obtained were then converted into per 
capita values using a series which provides information about the stable population development in the regions. 
The evolution of real GDP value regional / capita is shown in Figure 1. 
 
5. Results 
 
The series of real GDP/capita values suggests a divergent trend for the period taken into analysis. Thus, even if 
at the beginning of 1995 we see a common starting point for the eight development regions of Romania, the 
data suggest a divergent trend, a trend of widening regional disparities during the 17 years covered by the 
analysis.  
Bucharest-Ilfov region is stands out since 1999 when significantly higher values than all other regions are 
observed. Also this region displays a much accelerated pace of growth compared with all other seven regions. 
The Western and Central regions are ranked second and third after regional evolution of real GDP/capita. 
Fourth place is taken by the North Western region, fifth by the South Region, sixth by the South East instead of 
six, following the South-West Oltenia region, and the North East region. 
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Figure 1: Real Regional GDP/Capita series 
 
An interesting perspective is presented by the evolution of deviation from the mean of the regional real GDP / 
capita indicator shown in Figure 2. A value of 1 suggests a concordance between the average and the regional 
value of the variable analyzed.  A positive value greater than 1 shows the positive deviation from the average 
value whereas a negative value below 1 presents  a negative deviation from the average value. 
 
Figure 2: Deviation of Real Regional GDP/Capita series from the national average  
 
The graph shows the amplitude of inter-regional differences. It emphasizes again the region Bucharest-Ilfov 
evolving significantly different from the group of the remaining seven development regions in the sample. 
During the 17 years covered by the analysis, only the West region and Central region sometimes manage to 
generate higher GDP than the average in the sample. The remaining regions - five in number - have a 
consistently negative development throughout the period. The most worrying evolution is observed for the 
North East region with trending negative deviations that reach a peak in 2011. 
Figure 3 shows the evolution of deviations from the mean logarithmic series. Using the logarithmic value of 
dispersion from the mean we gain the advantage of normalized data sets. The depicted evolutions are similar to 
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those described above: the Bucharest Ilfov region shows the highest positive deviation from the average value 
whereas the North East region shows the most significant negative deviations from the average. The evolution 
of data series suggests a trend of widening gaps between regional GDP/capita values. 
While the lack of unconditional convergence towards a common equilibrium point for the eight development 
regions in Romania is fairly obvious, we test further for unconditional convergence aiming to identify elements 
of the time series of data. 
The model tests the link between GDP growth rates over a period of time in correspondence with the initial 
GDP. Unconditional convergence hypothesis is supported by obtaining a significant negative beta coefficient 
for the initial GDP value (independent variable). The negative value would indicate that regions with lower 
initial GDP will benefit from higher growth rates that over time will generate a convergence towards a common 
equilibrium level. Table 1 shows the results of four regression equations for the period 1995-2011. 
The results presented are consistent with the descriptive aspects: we can’t speak of unconditional convergence 
in the eight development regions in Romania. What is of interest from this model is the following aspect: 
reducing interval analysis shows a decrease in the speed of adjustment (parameter beta) to the point of 
equilibrium. 
Tabel 1: Regression results for unconditional convergence 
  
Growth rate 
1995-2011 
Growth rate 
1999-2011 
Growth rate 
2001-2011 
Growth rate 
2005-2011 
constant 0,2903 0,0046 1,1777 -0,0572
t-statistic 0,3400 0,0100 2,9400 -0,0200
P>|t| 0,7460 0,9920 0,0220 0,8290
Beta coeff. 1,3096 0,5145 0,1998 0,1045 
t-statistic 4,9400 5,6400 2,7500 2,9100
P>|t| 0,0020 0,0010 0,0290 0,0230
Rsquare Adj. 0,7451 0,7936 0,4499 0,4836 
F 24,38 31,76 7,54 8,49
Correlation coeff. 0,8814 0,9052 0,7202 0,7404
Source: own prelucration 
 
Thus, if for the period 1995-2011 beta coefficient is 1,3096 suggesting that the initial level of GDP from 1995 
has a positively influence the economic growth rate for the period 2005 to 2011.  Looking at the values 2005-
2011 we observe a significant reduction of the beta coefficient to the value of 0,1045.  
Following the initial level of GDP form 2005 does not constitute an explanatory factor of the economic growth 
rate of as strongly as the value from 1995. Moreover, by reducing the range of analysis the lower impact of the 
initial value on the growth rate may suggesting that the initial value of GDP is a low predictor for the observed 
economic growth rate. 
The last line in the table presents the correlation coefficient between the initial level and the growth rate of 
GDP. The highest correlation is between 1999 and 2011 (90.52%) and the minimum value of the correlation 
coefficient 72.02% is for the values between 2001 and 2011.  
The adjusted R2 value ranges between 79.36% and 44.99% revealing the explanatory quality of each model. 
The main conclusion that can be drawn from this analysis is that, contrary to neoclassical expectations 
empirical data indicates a significant positive influence of the initial GDP value on the growth rate. Differences 
in initial GDP figures for the eight development regions have a significant positive impact on economic growth 
rates: a higher initial level of GDP generates a higher GDP growth rate. Also, the data shows that initial GDP 
values tend to lose explanatory power as time goes by. Both correlation and beta coefficients display smaller 
values when the time interval contracts and is more closer to the present 
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6. Conclusions 
This paper adds to the current literature regarding the economic development of Romanian regions by 
providing a test of unconditional convergence of growth rates between 1995 and 2011. The results are in line 
with Moisescu (2015) who studies only the period 2000-2011.The results complete the study of  Zaman et al. 
2013 describing sigma divergence  of Romanian regions between 1991 and 2011.  
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